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(54) CUTTING WORK PROCESS OF TRANSPARENT MATERIAL 

(57)Abstract: 

PURPOSE: To carry out a cutting work on a transparent 
material into a complex configuration by radiating a high 
energy beam, which is not absorbed into the transparent 
material, inside of the transparent material while focusing 
the beam. 

CONSTITUTION: A high energy beam, which is not 
absorbed into a transparent material, is radiated inside of 
the transparent material through an optical system 
constituted from lenses or mirrors while focusing the high 
energy beam. Thereby, an extremely small crack of not 
more than several ten microns is generated at a point where 
the high energy beam has been radiated. While moving the 
radiating position by this high energy beam, the 
consecutive crack is generated in the transparent material 
so that a cutting work on the transparent material can be 
carried out. 





s 


% . 












1 



I 

fr. 



sL... 



LEGAL STATUS 
[Date of request for examination] 

[Date of sending the examiner's decision of j ~~ 

rejection] ' f^OZ^SSJ 

[Kind of final disposal of application other than <^0 0 fH ~^(* 

the examiner's decision of rejection or application pp. q of 

converted registration] _ ' 



[Date of final disposal for application] I 
[Patent number] \ 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://wwwl9.ipdLncipi.go.jp/PAl/result/detaiymain/wAAAS2a07gDA4 .... 1/12/2005 



®B*g#fpjT(jp) © ft fp a m & m 
©^i^it^f (a) ^F4- 11 1800 

&lnt. CL 5 SS-S!II2^ JtF^M*-^ @k£§S ¥i£ 4 ^(1992) 4 fllSB 

B 26 F 3/OD Z 8709- 3 C 

C 03 B 33/00 9041 -4 G 

»fff# 3;Ig# jf3fcxg[g>g 4 (j3H) 

m ¥2- 229891 
@tt5 S ¥2(1990) 8fi31B 

©#£ ^ ^ £ ft Ujn»«fm»mBWr4TS.10#3O415^ 

SR A B«5E5B^»^!t KmfP^^lKmtgS Tl 2# 4^- 

®ft a a gwi 



^ 

1 « cd « ft; 

( 1 ) S f£ # # ^ 65 ifc ^ n * v> & i * ;»/ * - tf - 

£#t8fcr*&^#f4<Dttm^X:frfc. 

(2) # S& # o *g a 35 l T . 

(3) **#K#C0*gH#l^*v>L,£23le)^-f 

(4) ##2f#<Dtg0mi^*v>LJg3jg|£)V*T 
*v riMc t . yi/ — t*-^|±i^^^u 



toiti^^tu, > K y - ft W # * t' o 
is & ft u ® m & ^» . □ 7 k u /u . h w rw fa * *r 
tf> H ^cd^x a «c # £ £ * »± . Htas 

±tz. *7£M 1JUJ1IZ it 

[ $e ^ # # & u <t -? fc-rases] 

(ifJUOWSl^Iffi^COAvKV-^. ft m 7) til 
£' x it fs tt ft U 9) m to x <o * x *> »j . if:, n 7 
K 'J ^ . Rffitffflt»*h'OR^eDJrax««tx. R 

ffii ^ o m o> * x $> u • s n * *d x ic tx ^ m x £ 

SSKcPfcJO, # ft & fla 8Mc *#U&B5J:U» 
Br L T fr < # . cco«^»Br«®i U ?3 S3 it 
t 5 t: o T . fiSrffiO Ki: J: U l/-<f t'- 



-891 - 



# « 9! tt . 5^A*7X4i: , 08i!§«^«:«i4 
$ H tt ISf iffllt5:tH^ il " tt *fl X » 0 

* c -e . * s *8 tt . sjii-^ftifoaflttfi 

C&ifeS*v*i>ftx*/l/*-fc*-Afc&*8**#rt 

rf^^fc^c&asttrf^*. r^v visits 

gx^/K-t'-At LTI±. XeF (35 1 
nm) , XeCl ( 3 0 8 n m ) . KrF (24 
8 n m ) . A r F (193nm) ^©^^^^ 1/ 
- -ff - . Y AGl/-1fX^^©aH8(^^*^ 

-f-AOfil«S<ifcfli?l»:a+5 2 u > VAT <0 

=7 v £ £ £ £ -£ 5 Z t lC«fc-p"CjgB8#**£tt8r 

@ # 4> T- tt . ?5«^tf)x* ;i/ l±*F#<& 
*> * & /< > K ffifi fc £ o T i' * . tt*#t?tt/< 
> K * -r y^filTfl?* hyx*A/*-»7# h 

L * b . > K * + v ^ «fc y <& ^ * & * - 

7 * h>&^^t:*1xti: »J. t£ ^ # 3fc 

8 3? (x^;K-^ + v^i 'Ji^/^ - CD t& 
i*^*-/<>K) * ft e « flP (x*jnf — 

„ ^ J: y x * /u * - a* ft < . a«o«»ttttTF 

2 # ^ ft. — ttic*»«»te-r*;i 



WDD¥4-111800 (2) 
it i: is d t , a « * ■ * * — — /% fc'a ir-t 

5 £« X # ft 6 - 

Sx*^^-t'-^tt. 1 00H i«±roS< 
y & x b B$^e)^^tt$MT'^ * = 

& £ tt . fttt?-*«>TflM::**>-fr. * ft * 6 
-^C0±^H^^$r-^it5i:. tt ffi » # IC J: 0 ft 
S» # # Jg < «e * * 6 T * 6 . 

&E#f*lC'filR£ftfci>>ft:£*/i'*-fc*--Afc* 
1/ > X* § 7-a***3*£$ft*tt^&$::frbT8 
H « f4 CD rt S3 * £ # -tir . ft x * ju * - t: - A 
& 3 U ft 1*3 SB K jft ** -T * . Tit. ft x * /i/ * 



C £0 $g *B K * T . ##^>»JlX££)JBbT, 

; t t: i y , & *B # f4 tf> is > k £ tt Wr b y . 

^ 5 VMI . « £ *J b X n <h * =? v o £ £ *R 

B 3* # .7 * "C tt * CO^VK^t y^ttfi9e 

V ( 1 4 0 n m ) X ib *> . ^Ztrt^^tplZ^tiLg) 
* K Pfi « IS v^ ffi y . A V K ^ Y v ^ J: y t» «; 

u <c . 

Z^T-x^r^^^ — tPCO&ftfc 37 ^ h V a: * /I/ 
^ - S: « T IC *T . 

ArF 193 6.4 2 

K rF 248 5.0 2 

XeCJ 308 4.0 3 

XeF 351 3.5 3 

892- 



93 nn^ 4-111800 (3) 



L & o "C . .x * ^ U — iMx "T ^< T & £ *" 1 
4 0 n met U & V* CD T? , jS#H#lR#g£ftvWl 

ft 4x # e ^ »J . z <n tz. #> & > K <d gg a fc * n 
t±&*&tfJBfc£t«*fflfc? 7 ? * k 8 £ 

ft 7 * h > K l± . AO^V K^t '^9 

e V £ j@ X_ -5 «> II cfr g ft <S S T- * - 

^Sfe# 1 

Ji£ 5 #.7 * (OH 1300ppm-g-^) £ £ 

i^fflV>fex^f^7U - if (KrF 2 4 8 n m 
^ * * — $e & 5 O m J / erf - ;f * . < U. 5S 
U^fcJK 1 5 0 H z ) £ £ JB b , I*S«I5 0 
OmmO>U>XT#ftL. = 5 - T' £ £ -tfr, Jb 



fill £ T- ffl fS L ^ — * -C <b # ftz O ^ ?.t 55 ii 
x^i^vu — if £ "7 — 5> <0 J: Ifii £ J& .JH U , ^ - 

U 91 C ± If ft Z £ £ * V . iSfi3 OmmWPlW* 
tf> 71 fc R » ft . 

£ -3 T ft £ ft -3 fc . 

* & * . m w # n b <* as n ^ ^ * )v 

* - fc' - A . l*\ xi:^ UX + VT 
U - if J».tf -Tit. «*Hfc*5v*#aHttf* 



i£ .£ £ 7 — 5? 0) SI *S If. it T l> 6 0} X' v - ? 

o>m-*\z.&&z%\iT • e & ft # ^ zra m x- £ s 
c t n «t -3 r . nrnte* x> x t> fc a, ^ ft , -to 

^ # i± $y # £ £ ft ^ £ n ^ T i V> ti CO -c * * . 
4 . *@ ffi <D fS * ft Sft *M 



* 1 



7-0 



S : ffffiffi 





P : HL£ 


F 









— 893 — 



